











































































































Sep9,2019

l
Hw I posted to website afterclass Recitative instructor

cimsihyu.edu uoneil ode will soon setoffaihum

Due Mon Sep 16 at the start of class No late homework

Lasttme
classification of ODES

Linear vs nonlinear

Homogeneous us inhomogeneous

ly'tany 0 y tactly bit

Order of ODE is highest derivative appeay

Example

y t cost y 0
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cost fatloglyl cost
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Solving Inhomogeneus DES

Ly b y'tay b
Can we use a

1 7 similar integratingidea

I 1 b then

Use an integratingfactor integulefault
Multiply HH by mi

my'tany rub
Can m be

chosen such that my'tany pry

pg my tr y and therefore we must

choose µ
such that Y _am factThis is easily solved as above to be m e

M is called

with this choice we have the integratingfactor

ng't any b

buy b integrate

my fbitldt c

y tµbHdt
c e

I t
fbitldt c
























Example

y't2ty It yin 2

Integrating factor Mit ae
2tdt et

t2ety Hetty te
th

ethyl te

fteiytade f.IE't
e yH 2e EY EI ez

yal i ett

Application Carbon dating

Details of the Vermeer forgeries in the textbook
short story is that different pigments were found in the paints
and this was verified vsiy CARBON DATING

Curie Rutherford radioactive elements decay into others randomly

E he Carbon

carbon 12 6 protons 6 neutrons 99 of carbon
carbon 13 7 neutrons 1
Carbon14 8neutron I 15atoms per1012carbonatoms

Decay Cry Ily t energy
Nlitwyn TpiTN



Half life of Cry is5730 years meanj half of atoms have
turned into My If the original number was known the
substance could be dated

Clearly the irate of My produced is proportional to original
number of Cly N XN

TN number of Cly N O N LO always

with initial condition Nlt No we can solve this ODE
t t
N't
NI de Adi Xt to

to to

Ht to
Nlt Noe from earlier

If we are interested in why Nµ_ L then we cansole

i e
t61

lost Xlt Lo t.to log's loud
x

half life ti
109 E 44 th 5730

23g 415BILLIONYrs

235 700MILLIONYrs

Different type A decay different risks
estimate from

so in order to DATE a substance first compute N chemistry

measure
then the age of the substance

t to flog
See text for detailed chain of radioactive dry patterns
starting with Varg



In summary Homogeneous gunfire y taltly D
att direct

integration

In homogeneous equation y taltly blt

use integrating factor torewrite

In each case we separated these equation

Any ODE of the form

adf.es4y is called separable

This can be written as

fly dydt glt
Computing the antiderivatin of both sides we have

fly dight dt Ight dt t c

fly dy 1gal It te

Fly when Fly fly
Once Fly is computed the quatrain

Fly Ightdt t C must be solved for y
Exampled dft.tty3

5 t ly dy It It c

y4 It C

y Ft't c 14



Incorporating initial conditions is exactly the same as before

Ex dydt Mys yl I

Optiont insert and solve for c in y 14Gt c I

1 43 c c

Option Insert hinib of integration

w dw de

Hwy III t 4y4 f ft t
y't 4Gt 45 1

y HI tf
Let's examine another example when something goes wrong

t

y try dw DI
r

glo O o
toe

atany t

y taut plot

What is the problem The solution
L ae

cannot be smoothly extended outside the
interval l 42 This is the car most of thetime

this literal 9 is called the interval of existence

we will formalize this concept laterout


